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Food,	  Cooking	  and	  Nutri0on	  –	  
Engaging	  a	  Wide	  Audience	  to	  Explore	  
Inter-­‐disciplinary	  Science	  Topics	  
Sharmistha	  Basu-­‐Du.	  and	  Victoria	  Geisler	  
Department	  of	  Chemistry	  
University	  of	  West	  Georgia	  
Carrollton,	  GA	  30118	  
Kitchen	  Chemistry	  Classes	  Take	  Off!	  
	  h.p://cen.acs.org/arHcles/90/i36/Kitchen-­‐Chemistry-­‐Classes-­‐Take-­‐Off.html	  
 Harold	  McGee	  
o  1984	  book	  “On	  Food	  and	  Cooking”	  	  
o  NY	  Times	  column	  “The	  Curious	  Cook”	  
 “Science	  and	  Cooking:	  From	  Haute	  Cuisine	  to	  SoY	  Ma.er	  Science”	  at	  
Harvard	  University	  
o  One	  famous	  chef	  along	  with	  Physics	  professor	  David	  Weitz	  
“lectures”	  each	  week	  
 “Kitchen	  Chemistry”	  at	  MIT	  
o  Patricia	  ChrisHe’s	  posts	  available	  on	  OpenCourseWare	  (
h.p://bit.ly/9ohQaT)	  
 “Chemistry	  of	  Cooking”	  @	  American	  University	  (DC)	  
 “Sweet	  and	  Savory	  Science”	  @	  DePauw	  University	  (IN)	  
 “Food,	  Glorious	  Food”	  @	  University	  of	  Wisconsin,	  Eau	  Claire	  (WI)	  
 “Science	  of	  Cooking”	  @	  Minnesota	  State	  University	  (MN)	  
Food	  and	  Cooking	  and	  Science	  
 EaHng	  is	  consuming	  biological	  material	  —	  plant	  or	  
animal	  —	  that	  has	  been	  manipulated	  through	  
molecular	  alteraHon	  (acted	  upon	  by	  other	  ingredients	  
and	  cooked).	  But	  preparing	  food	  can	  be	  a	  powerful	  way	  
to	  understand	  the	  effect	  of	  mechanical	  and	  chemical	  
environments	  on	  cellular	  behavior.	  
 The	  more	  the	  students	  understand	  the	  scienHfic	  basis	  
of	  food	  and	  cooking,	  the	  more	  control	  they	  have	  over	  
the	  final	  product	  and	  a	  greater	  comfort	  level	  in	  the	  
kitchen.	  
 If	  students	  can	  be	  trained	  to	  approach	  cooking	  using	  
the	  scienHfic	  method,	  they	  can	  be	  be.er	  society	  
members	  by	  understanding	  science	  in	  a	  pracHcal	  way,	  
rather	  than	  as	  magic.	  
Food,	  Cooking	  and	  Nutri0on	  @UWG	  
 2	  credit	  hour	  course	  in	  the	  general	  educaHon	  core	  curriculum	  
 Mix	  of	  non-­‐science	  majors	  and	  science	  majors,	  mainly	  freshman	  and	  
sophomore	  level	  
 Meets	  once	  a	  week	  for	  1	  hour	  50	  minutes.	  
 Team	  taught	  by	  two	  Chemistry	  professors	  
o  Organic/biochemist	  
o  Chemical	  engineer/physical	  chemist	  
 Class	  structure	  
o  15	  minute	  lecture	  on	  molecular	  components	  of	  food	  and	  the	  
reacHons	  those	  ingredients	  undergo	  during	  cooking.	  
o  15	  minute	  video/simulaHon/animaHon	  
o  60	  minutes	  hands-­‐on	  acHviHes	  
o  20	  minutes	  data	  analysis	  and	  post-­‐acHvity	  discussions	  
Thema0c	  Approach	  to	  Food	  
 Experiencing	  food	  
o  Using	  five	  senses;	  geneHc	  basis	  
 Breakfast	  theme	  
o  Eggs	  and	  pancakes	  
 Lunch	  theme	  
o  Hamburgers	  (meat,	  bread,	  condiments,	  pickles)	  
 Snack	  theme	  
o  Popcorn,	  ice	  cream,	  milk	  shake	  and	  chocolate	  lava	  cake	  	  
 Dinner	  theme	  
o  Mexican	  cuisine:	  salsa,	  guacamole,	  torHlla	  chips	  
o  French	  cuisine:	  	  sweet	  and	  savory	  palserie	  
o  Indian	  cuisine:	  acid/base	  reacHons	  with	  curry	  
o  Japanese	  cuisine:	  	  adhesion/cohesion	  with	  sushi	  
“Chemicals”	  –	  all	  edible	  
Equipment	  –	  	  
familiar	  and	  non-­‐threatening	  
Measuring	  and	  other	  devices	  –	  
reliable,	  accurate	  and	  precise	  
Experiencing	  
Food	  
 Taste	  
 Odor	  
 Texture	  
 Appearance	  
Eggs	  
 Commercial	  
producHon	  of	  eggs	  
 Anatomy	  of	  an	  egg	  
 NutriHonal	  value	  
of	  eggs	  
 Freshness	  of	  eggs	  
 Role	  of	  eggs	  in	  
various	  dishes	  
 Cooking	  the	  
perfect	  soY	  boiled	  
egg	  –	  denaturing	  
proteins	  due	  to	  
temperature	  
changes	  
Pancakes	  
 Science	  of	  
leaveners	  and	  
leavening	  
agents	  	  
 Maillard	  
“browning”	  
reacHon	  
Burgers	  
 ComposiHon	  of	  meat	  
 Color	  of	  meat	  
 Chemical	  reacHons	  in	  cooking	  meat	  
 Record	  internal	  temperature	  of	  
meat,	  weight	  and	  diameter	  of	  pa.y	  
–	  use	  thermometer,	  scale	  and	  ruler	  
 Compare	  changes	  in	  weight	  and	  
diameter	  using	  different	  cooking	  
methods	  via	  bar	  graphs.	  
Cheese	  	  
and	  	  
BuRer	  
 ComposiHon	  and	  nutriHon	  of	  milk	  
 Cheese	  -­‐	  denaturing	  milk	  proteins	  with	  pH	  change	  
 Bu.er	  -­‐	  emulsion	  explosion	  
Mayonnaise	  
  Insolubility	  of	  oil	  and	  water	  
 EmulsificaHon	  with	  egg	  yolks	  to	  
produce	  stable	  mayo	  mix	  
Fat	  free	  Milkshake	  
 CounHng	  calories	  using	  4-­‐4-­‐9	  rule	  
 Types	  of	  fats	  
 Thickening	  agents	  to	  increase	  viscosity	  
Chemistry	  of	  
Chocolate	  
Heat	  Transfer	  –	  Popcorn,	  Ice	  Cream	  &	  Lava	  Cake	  
 Phase	  change	  in	  popcorn	  
 Water	  content	  and	  popping	  
efficiency	  of	  popcorn	  
 Effects	  of	  heat	  transfer	  on	  
making	  ice	  cream	  and	  lava	  
cake	  
Tor0lla	  Chips,	  Salsa	  and	  Guacamole	  
 Fruit	  or	  vegetable	  
 GeneHcally	  modified	  organisms	  
 Hotness	  scale	  for	  pepper	  
 Ripening	  of	  fruits	  and	  vegetables	  
 Browning	  of	  fruits	  and	  vegetables	  
Mul0-­‐cultural	  Cuisine	  
Manipulate color of Indian curry using 
natural spices, especially turmeric 
Create specialty crust for French bakery 
using variety of flour, butter and humidity 
The art of Teppanyaki 
and  sushi in Japanese 
cuisine 
UWG	  and	  K-­‐12	  Collabora0on	  
 Selected	  acHviHes	  used	  for	  professional	  
development	  workshops	  for	  K-­‐12	  teachers	  
o Phase	  change	  using	  popcorn	  and	  ice	  cream	  
o Engineering	  using	  popcorn	  storage	  container	  
o Specialty	  cookies	  and	  muffins	  
o Health	  
 Fat-­‐free	  milk-­‐shake	  recipes	  using	  thickeners	  
 Vegan	  mayonnaise	  using	  egg	  subsHtute	  emulsifiers	  
 Gluten	  free	  bread	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